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G
L

O
S

S
A

R
Y

A
quifer. A

 form
ation of rock or soil that w

ill yield 
sufficient quantities of w

ater to w
ells and springs.

A
rtesian aquifer. A

n aquifer containing w
ater under 

sufficient 
pressure 

to 
rise 

above 
the 

top 
of 

the 
aquifer w

hen penetrated by a w
ell.

C
hloride concentration. A

m
e
a
su

re
o
fth

e
a
m

o
u
n
to

f 
salt in w

ater expressed in m
illigram

s per liter.

C
one of depression. 

A
 low

 in the potentiom
etric 

su
rfa

ce
 

ce
n

te
re

d
 

in 
the 

area 
o

f 
g
re

a
te

st 
concentration of pum

ping.

C
onfining 

layer. 
A

 
layer 

of 
earth 

m
aterial 

that 
ham

pers the m
ovem

ent of w
ater.

D
iffusion 

zone. 
A

 zone 
of m

ixed 
w

ater betw
een 

fresh and salty ground w
ater.

D
ischarge area. T

he location w
here ground w

ater 
leaves an aquifer.

E
ffective 

porosity. 
T

he 
part 

of 
a 

rock 
or 

soil 
o

ccu
p

ie
d

 
by 

in
te

rc
o
n
n
e
c
te

d
 

p
o

re
 

sp
a

ce
s 

(openings) available for fluid transm
ission.

G
round w

ater. W
ater saturating a geologic strata 

(layer) beneath the land surface.

H
ead, static. T

he height of the surface of a w
ater 

colum
n that can be supported by the static pressure 

at a given point.

H
ydraulic conductivity. A

 m
easure of the a

b
ility of a 

m
aterial to transm

it w
ater.

H
ydraulic gradient. T

he change in static head per 
unit of distance in a given direction. If not specified, 
the direction generally is understood to be that of 
the m

axim
um

 rate of decrease in head.

M
illigram

s per liter. (m
g/L) is a unit fo

r expressing 
the 

concentration 
of 

chem
ical 

constituents 
in 

solution, that is, the w
eight of co

n
stitu

e
n
t per unit 

volum
e of w

ater.

O
utcrop area. R

egions w
here aquifers are exposed 

at land surface.

P
otentiom

etric surface. A
n im

aginary surface either 
above or below

 land surface, connecting levels to 
w

hich 
w

ater w
ill 

rise from
 an aquifer tapped 

by 
tig

h
tly cased w

ells.

R
echarge area. T

he location w
here w

ater enters the 
aquifer.

S
altw

ater intrusion. M
ovem

ent of saltw
ater so that it 

replaces fresh ground w
ater.

S
pecific conductance. A

 m
easure of the a

b
ility of 

w
ater to carry an electric current.

W
ater table. T

he top of the zone of saturation in 
porous, unconfined earth m

aterial that is filled w
ith 

ground w
ater.
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A
B

S
T

R
A

C
T

Lateral saltw
ater intrusion is occuring in a part of 

the O
ld B

ridge aquifer in the vicin
ity of K

eyport and 
U

nion B
each B

oroughs in M
onm

outh C
ounty, N

.J. 
B

eginning about 1970, analyses of w
ater sam

ples 
from

 five w
ells tapping the O

ld B
ridge aquifer show

 
a

b
n

o
rm

a
lly

 
h

ig
h

 
c
h
lo

rid
e
 

c
o

n
c
e

n
tra

tio
n

s
, 

indicating saltw
ater intrusion.

In 
1977, 

the 
w

ells 
affected 

by 
saltw

ater 
w

ere 
lim

ited to near-coastal areas in K
eyport and U

nion 
B

each 
B

oroughs. 
B

y 
M

arch 
1977, 

chloride 
co

n
ce

n
tra

tio
n
s 

at 
the 

U
nion 

B
each 

W
ater 

D
epartm

ent w
ell field reached 660 m

illigram
s per 

liter. A
t K

eyport, p
rio

r to the abandonm
ent of its 

M
yrtle A

venue plant in M
ay 1976, chlorides ranged 

from
 

about 
40 

to 
110 

m
illigram

s 
per 

liter. 
It 

is 
probable that other m

unicipal and industrial w
ells in 

adjacent coastal areas and in areas fu
rth

e
r inland 

w
ill be affected in the future.
T

his saltw
ater contam

ination is significant since 
total 

annual 
pum

page 
from

 the 
aquifer by eight 

m
ajor w

ater users 
in the vicin

ity of K
eyport and 

U
nion B

each increased from
 3.9 m

illion gallons per 
day in 1957 to 8.0 m

illion gallons per day in 1976.
W

ater-level m
easurem

ents in 31 w
ells tapping the 

O
ld B

ridge aquifer w
ere m

ade in 1977 to develop a

m
ap of the potentiom

etric (w
ater-level) surface of 

the 
aquifer. 

T
his 

m
ap 

show
s 

that 
a 

cone 
of 

depression 
has 

developed 
in 

the 
M

iddlesex- 
M

onm
outh C

ounty area. T
his cone extends under 

R
aritan 

B
ay 

in 
the 

north 
and 

from
 

w
estern 

M
iddlesex C

ounty to A
tlantic H

ighlands B
orough 

on the east. W
ater levels at the center of the cone are 

as low
 as 45 feet below

 sea level in H
azlet T

ow
nship.

T
he 

reduction 
in 

w
ater 

levels 
has 

caused 
a 

reversal in the direction of ground-w
ater flow

 in the 
O

ld B
ridge aquifer. P

rior to developm
ent, w

ater in 
the 

aquifer 
flow

ed 
into 

R
aritan 

B
ay. 

H
ow

ever, 
saltw

ater is now
 flow

ing inland from
 the subm

erged 
(exposed) o

u
tcro

p
 of the aquifer beneath R

aritan 
B

ay. 
T

he average 
rate of saltw

ater flow
 tow

ards 
H

azlet T
ow

nship w
as determ

ined to be 400 feet per 
year (1977).

T
w

o 
other 

potential 
sources 

of 
saltw

ater 
contam

ination 
are 

discussed 
and 

evaluated: 
saltw

ater in
filtra

tio
n
 through abandoned, unsealed 

w
ells, 

and 
contam

ination 
from

 
excavations 

for 
sew

erlines. T
he study show

s, how
ever, that neither 

source 
contributed 

sig
n
ifica

n
tly 

to 
the 

saltw
ater 

contam
ination of the O

ld B
ridge aquifer.
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S
T

U
D

Y
 A

R
E

A

T
he B

oroughs of K
eyport and U

nion B
each are 

located along R
aritan B

ay in northern M
onm

outh 
C

ounty. 
T

he 
study 

area, 
how

ever, 
extends from

 
A

tlantic 
H

ighlands 
B

orough 
on 

the 
east 

to 
S

ayreville 
B

orough 
in 

M
iddlesex 

C
ounty 

on 
the 

w
est 

and 
from

 
R

aritan 
B

ay 
southw

ard 
to 

and 
including parts of O

ld B
ridge T

ow
nship, A

berdeen 
T

ow
nship, M

ataw
an B

orough, and H
azlet, H

olm
del, 

and 
M

id
d
le

to
w

n
 

T
o

w
n

sh
ip

s. 
T

he 
area 

o
f 

investigation and the w
ells from

 w
hich data w

ere 
collected are show

n in figure 1. A
 listing of these 

w
ells appears in table 1.

Table 1
. L

is
t of w

ells in M
onm

outh and M
iddlesex 

C
ounties tapping the O

ld B
ridge aquifer.

M
UNICIPALITY

BLB 

TW
P

SAYREVILLE 
BBRB

ATLANTIC 
HIGHLAND BBRO

HAZLET 
TW

P

HOLMDEL TW
P

KEAHSBURO 
BORO

KEYPBHT 
BBRO

HAZLET TW
P

KEYPORT

M
ATAW

AN 
BOKO

ABEHBEEN 
TW

P

M
IBDLETOW

N 
TW

P

UNION 
BEACH 
BORB

OW
NER ANG LOCAL IBENTIFIER

ALTITUDE BF 
SCREENED

LAND SURFACE 
INTERVAL

IFEET) 
IFEET)

OLB BRIBBE M
UNICIPAL UTILITIES AUTHORITY. ROOW

NTOW
N 2

OLB BRIDGE TW
P BOARD OF EDUCATION. CEOAR RI06E SCHOOL

BLB ROIDGE M
UNICIPAL UTILITIEft AUTHORITY. BROW

NTOW
N DBS.

CLYBE BOW
NE. BROW

NTOW
N

NAPPI TRUCK CO. 2-I985
OSCHW

ALO BRICK I
OLD BRIOGE M

UNICIPAL UTILITIES AUTHORITY. LAW
RENCE HARBOR I

OLB BRIDGE M
UNICIPAL UTILITIES AUTHORITY. I-HOPE PABK

SAYREVILLE W
ATER DEPARTM

EHT Q
-I973

SOUTH AM
ROY W

ATER DEPARTM
ENT 0

SOUTH AM
BOY W

ATER BEPARTM
EHT 10

ATLANTIC HIGHLAND W
ATEB DEPARTM

ENT I
ATLANTIC HIGHLAND W

ATER DEPARTM
ENT 3

W
EST KEANSBURO W

ATER COM
PANY I

W
EST KEANSBURO W

ATER COM
PANY 2

W
EST KEANSBURO W

ATER COM
PANY 3

KEANSBURG W
ATER DEPARTM

EHT 5A
KEANSBURG W

ATER BEPARTM
ENT 3

KEYPORT BOROUGH W
ATER BEPARTM

ENT 7
KEHR O

U
SS COM

PANY. REPLACEM
ENT 2

LEX LUCAS I
KEYPORT ROROUOH W

ATER DEPARTM
ENT 5

KEYPORT RORBUGH W
ATER BEPARTM

ENT I
KEYPBRT BOROUBH W

ATER DEPARTM
ENT 4

KEYPORT ROROUGH W
ATER DEPARTM

ENT 6

INFERN-0-THERM
 I

M
ATAW

AN ROROUGH W
ATER DEPARTM

ENT 4
M

ATAW
AN ROROUGH W

ATER DEPABTM
ENT 3

ABERDEEN TW
P M

UNICIPAL UTILITIES AUTHORITY 3
ABERDEEN TW

P M
UNICIPAL UTILITIER AUTHORITY 2

M
ATAW

AN ROROUGH W
ATER BEPARTM

ENT I
M

ATAW
AN ROROUOH W

ATER BEPARTM
ENT 2

ENGINEERED PRECISION CASTING I-I964
SEA COAST PRODUCTS. SM

ITH I
UNION BEACH W

ATER DEPARTM
ENT 2-I927

UNION BEACH W
ATER DEPABTM

ENT 1-1962
UNION BEACH W

ATER DEPARTM
ENT 2-1969

UNION BEACH W
ATER BEPARTM

ENT 1-1927
INTERNATIONAL FLAVORS S FRABRANCES CORP. I
INTERNATIONAL FLAVORS S FRAGRANCES CORP. 2
INTERNATIONAL FLAVORS S FRAGRANCER CORP. 3-R

96804531
1245990
14040ID102828SO44
17310123520RO10IBIB10IB90909485303028IB1010IBIBIBIB10

190-209
173- 195
144-lK

l
71   

74
--2

5
3
"

159-289
193-218
107-177

78-90. 118-139
33- 

40
30- 

40
551-593
S47   S72
320-350
312-352
400-430
298-350
308 

348
304-384
286-315
250-202
204-207
211 -271
229-209
247   277
- 3

0
0
"

220-238 . 248-286
231   271
325-345
318-384
222-252
228-250
354-384
- 4

2
0

"
298-311
235-299
282-299
240-299
298-328
302-328
272   310

 LK
itlon ihown In flguri I 

"Totil dipth
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G
E
O
H
Y
D
R
O
L
O
G
Y

T
he m

ost productive source of ground w
ater in 

the northern part of the C
oastal P

lain of N
ew

 Jersey 
is 

the 
P

otom
ac-R

aritan-M
agothy 

aquifer system
. 

T
he position of the m

ajor aquifers (the F
arrington 

and 
O

ld 
B

ridge 
aquifers) 

and 
confining 

layers 
w

ithin this system
 areshow

n in figure2. T
h
isa

q
u
ife

r 
system

 is com
posed of layers of silts, clays, sands, 

and gravels lying on dense crystalline bedrock. T
he

sedim
ents are exposed at land surface in northeast- 

southw
est 

trending 
bands. 

In 
cross section 

they 
appear as w

edge-shaped 
layers w

hich slope in a 
southeasterly direction at a rate from

 10 to 60 feet 
per m

ile. 
T

he total thickness 
of these sedim

ents 
increases from

 
about 0 to 

150 feet in M
iddlesex 

C
ounty to 1,700 feet in M

onm
outh C

ounty.
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O
ld B

ridge A
quifer

T
he O

ld B
ridge aquifer consists prim

arily of sand, 
w

ith locally thin, irre
g
u
la

r clay beds. T
he o

u
tcro

p
 

area of the O
ld B

ridge aquifer lies fo
u

r to five m
iles 

northw
est of K

eyport. It is exposed as an irregular 
band that extends from

 beneath R
aritan B

ay near 
S

outh A
m

boy to the southw
est (fig. 1). W

ater in the 
o
u
tcro

p
 area is under w

ater-table conditions. T
o the

southeast, 
in the 

K
eyport-U

nion 
B

each area, the 
O

ld 
B

ridge 
is 

an 
artesian 

aquifer underlain 
and 

overlain by confining layers of silt and clay. T
he top 

of the 
aquifer 

in 
the 

K
eyport-U

nion 
B

each 
area 

varies in depth from
 about 200 to 300 feet below

 sea 
level and in thickness from

 80 to 120 feet (fig. 3).
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G
round-W

ater M
ovem

ent

T
he O

ld B
ridge aquifer is replenished p

rim
a
rily by 

precipitation on the o
u
tcro

p
 area and by passage of 

w
ater 

from
 

surface-w
ater 

bodies 
overlying 

the 
outcrop. 

T
hese 

surface-w
ater 

bodies 
include 

stream
s, ponds, and lakes, as w

ell as R
aritan B

ay. 
P

rior to w
ell developm

ent in the northern part of the 
C

oastal 
P

lain, 
w

ater flow
ed 

through 
the 

aquifer 
entirely in 

response to natural hydraulic g
ra

d
ie

n
t 

from
 areas of higher head (recharge areas) to areas 

of 
low

er 
head 

(discharge 
areas). 

G
round 

w
ater 

flow
ed in a curvilinear pattern from

 the high intake 
areas 

in 
M

iddlesex 
C

ounty 
through 

M
onm

outh 
C

ounty and then discharged into R
aritan B

ay.
G

round-w
ater w

ithdraw
als (pum

page) from
 the 

O
ld B

ridge aquifer in the K
eyport-U

nion B
each area 

m
ore than doubled betw

een 1957 and 1976 (from
 3.9 

to 
8.0 

M
gal/d). 

T
his 

increased 
w

ithdraw
al 

has 
caused significant changes in the w

ater level in the 
region 

(fig. 
4). 

T
hese 

changes 
have 

altered 
the 

direction of ground-w
ater flow

, particularly in the 
study area w

here a reversal in the predevelopm
ent 

flow
 is apparent.

A
 

p
o
te

n
tio

m
e
tric 

surface 
m

ap 
show

ing 
w

ater 
levels w

as m
ade from

 w
ater-level m

easurem
ents of

31 w
ells tapping the O

ld B
ridge aquifer in 1977 (fig. 

5). 
A

 
cone 

o
f 

depression 
centered 

in 
H

azlet 
T

ow
nship 

show
s 

w
ater 

levels as 
low

 as 45 feet 
below

 sea 
level 

in 
1977 

as com
pared to 10 feet 

below
 

sea 
level 

in 
1957 

(fig 
4.). 

T
his 

cone 
of 

depression extends under 
R

aritan B
ay in the north 

and from
 beyond A

tlantic 
H

ighlands on the east to 
w

estern M
iddlesex C

ounty.
P

otentiom
etric data show

n in figures 5 and 6 are 
useful 

in 
determ

ining 
the 

general 
direction 

of 
ground-w

ater 
flow

 
in 

a 
region 

and 
also 

in 
determ

ining the rate of this flow
. G

round-w
ater flo

w
 

is in the direction of low
est head and perpendicular 

to the potentiom
etric contours. R

ate of flow
 in the 

O
ld B

ridge aquifer can be determ
ined from

 a series 
of aquifer data: a hydraulic co

n
d
u
ctivity of 125 ft/d

, 
an effective p

o
ro

sity of 25 percent, and a h
yd

ra
u
lic 

gradient of 13 ft/m
i (along section C

-C
' of fig. 6). 

T
hese data yield an average rate of ground-w

ater 
flow

 of 1.2 ft/d, or about 400 ft/yr (January 1977). It 
should 

be 
stressed 

that 
this 

rate 
of 

flow
 

is 
an 

approxim
ation and should not be used fo

r accurate 
prediction of the distance traveled or arrival tim

e of 
any contam

inant.
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C
H

L
O

R
ID

E
 C

O
N

C
E

N
T

R
A

T
IO

N
S

 O
F

 W
A

T
E

R
 

IN
 T

H
E

 O
L

D
 B

R
ID

G
E

 A
Q

U
IF

E
R

W
ells 

in the coastal 
area along R

aritan 
B

ay in 
northern 

M
onm

outh 
and 

northeastern 
M

iddlesex 
C

ounties generally have been sam
pled on a sem

i­ 
annual basis since 1950. M

ost of the sam
pling w

as 
during the sum

m
er, the period of heaviest pum

page. 
Less 

com
prehensive 

sam
pling 

w
as 

done 
in 

the 
spring 

during 
m

ost 
years 

to 
continue 

the 
surveillance and to determ

ine significant seasonal 
variations. 

W
ater 

sam
ples 

w
ere 

collected 
from

 
pum

ping w
ells, m

any of w
hich w

ere h
ig

h
-yie

ld
in

g
 

production w
ells. T

he sam
ples are analyzed in the 

laboratory for chloride concentration w
hich is used 

as an indicator of saltw
ater intrusion.

C
hloride analyses from

 27 w
ells sam

pled in 1977 
show

 high chloride concentrations in the coastal 
area along R

aritan B
ay from

 the abandoned K
eyport

W
ater D

epartm
ent w

ell field eastw
ard into U

nion 
B

each B
orough. T

he approxim
ate area of the O

ld 
B

ridge aquifer affected by saltw
ater is show

n by the 
positions 

of the 
10 m

g/L and 250 m
g/L chloride 

contours 
in 

figure 
6. 

T
he 

250 
m

g/L 
ch

lo
rid

e
 

concentration 
is the m

axim
um

 
recom

m
ended fo

r 
potable w

ater.
D

ata 
collected 

in 
the 

area 
since 

1950 
are 

presented graphically in figure 7. T
hese long-term

 
records 

show
 

no significant 
increasing trends of 

chloride 
concentrations 

outside 
of 

the 
K

eyport- 
U

nion B
each area. C

hlorides outside of K
eyport- 

U
nion 

B
each 

area are w
ithin 

background 
levels; 

about 
5 

m
g/L 

in 
that 

part 
of 

the 
aquifer 

under 
artesian 

conditions, 
and 

10 
to 

20 
m

g/L 
in 

the 
outcrop area.
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U
nion B

each B
orough

C
hanges in chloride concentration at the U

nion 
B

each w
ell field from

 1950 to 1977 are show
n in 

figure 8 (reference m
ap nos. 35, 36, 37, and 38). A

 
significant increase of chloride concentration from

background levels began about 1970. S
ince then the 

chloride concentration has increased steadily and 
reached 660 m

g/L by 1977.

1
0

0
0

-

COaoIio§oCD

.g 
6

100101 -

Figure 8.--C
hloride concentrations in w

ater sam
ples from

 the U
nion B

each B
orough w

ell field (1950-77).
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P
O

S
S

IB
L

E
 S

O
U

R
C

E
S

 O
F

 C
H

L
O

R
ID

E
 C

O
N

T
A

M
IN

A
T

IO
N

T
hree possible sources of chloride contam

ination 
w

ere considered:

S
altw

ater 
Intrusion 

into the 
O

ld 
B

ridge A
quifer from

 R
aritan B

ay
S

altw
ater intrusion from

 R
aritan B

ay is the m
ost 

p
ro

b
a

b
le

 
source 

of 
ch

lo
rid

e
 

co
n

ta
m

in
a

tio
n

. 
G

round-w
ater w

ithdraw
als have caused a decline in 

the w
ater level (potentiom

etric surface) of the O
ld 

B
ridge aquifer in the K

eyport-U
nion B

each area. A
s 

a 
result, 

the 
natural 

(predevelopm
ent) 

hydraulic 
gradient 

has 
been 

reversed, 
w

ith 
the 

potential 
existing fo

r inland m
ovem

ent of saltw
ater from

 the 
subm

erged outcrop beneath R
aritan B

ay (fig. 10). 
T

he occurrence of higher chloride concentrations 
in w

ells near R
aritan B

ay than in w
ells further inland 

and 
the 

increase 
in 

chloride 
concentrations 

in 
K

eyport-U
nion B

each w
ells substantiate the above 

conclusion.

C
ontam

ination 
R

esulting 
from

 
Large S

cale S
ew

erline C
onstruc­ 

tionC
onstruction 

of 12- to 42-inch trunk and m
ain 

sew
erlines 

in 
the 

area 
could 

cause 
ch

lo
rid

e
 

contam
ination if a breach occurred in the co

n
fin

in
g
 

layer overlying the O
ld B

ridge aquifer. H
ow

ever, the 
confining layer has an average thickness of 150 feet 
in the K

eyport-U
nion B

each area w
ith the top of the 

confining layer (clay) 30 to 40 feet below
 sea level. 

T
herefore, 

it 
is 

unlikely 
that 

excavation 
for 

the 
sew

erlines could have cut through this co
n

fin
in

g
 

layer. In addition, data presented in figures 8 and 9 
indicated chloride concentrations began increasing 
above 

background 
level 

about 
1970, 

w
hile 

excavations in U
nion B

each and K
eyport occurred 

later, in 1972 and 1975, respectively.
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C
ontam

ination Through A
bandoned, U

nsealed W
ells

S
everal 

abandoned w
ells in the K

eyport-U
nion 

B
each w

ell fields have been considered as possible 
sites of contam

ination. S
altw

ater in overlying sands 
and 

tidal 
m

arshes 
could 

enter 
the 

O
ld 

B
ridge 

aquifer through im
properly sealed w

ells or through 
corroded casings in the abandoned, unsealed w

ells.
T

here w
ere tw

o abandoned w
ells in the U

nion 
B

each w
ell field. W

ell d
rillin

g
 contractors indicated 

that both w
ells had been sealed in accordance w

ith 
state 

regulations, 
and 

an 
inspection 

of the sites 
confirm

ed that both w
ells had been covered w

ith 
concrete pads. T

herefore, no sig
n

ifica
n

t chloride 
contam

ination could have occurred through these 
w

ells.
T

here w
ere eight abandoned and unsealed w

ells 
in the K

eyport w
ell field. O

ne of the eight w
ells w

as

found to be filled in w
hile tw

o others could not be 
located 

and 
w

ere 
presum

ed 
to 

be destroyed. 
In 

1977, static w
ater levels w

ere m
easured in four of 

the five rem
aining w

ells, and all levels w
ere about 17 

feet below
 sea level. S

ince the w
ater table in the area 

w
as at or near sea level, higher w

ater levels in any 
one of the w

ells w
ould have suggested dow

nw
ard 

leakage. B
ecause the m

easured w
ater levels w

ere 
uniform

 and m
uch low

er than the w
ater table, it w

as 
deduced 

that 
there 

w
as 

no 
sig

n
ifica

n
t 

leakage. 
S

p
e
c
ific

 
c
o
n
d
u
c
ta

n
c
e
 

a
n

d
 

te
m

p
e

ra
tu

re
 

m
easurem

ents w
ere also taken in one of these w

ells 
(reference m

ap no. 24). T
here w

ere no sig
n
ifica

n
t 

changes 
in 

the 
m

easurem
ents 

w
ith 

depth, 
also 

suggesting 
no 

casing 
breaks 

in 
the 

w
ell 

and, 
therefore, no leakage.
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P
rotection regulations. 

  
If 

the 
present 

U
nion 

B
each 

B
orough 

w
ells are closed, w

ell 1-1962 should be 
m

aintained as a m
onitoring w

ell. 
T

est w
ells should be drilled into the O

ld B
ridge 

aquifer at strategic locations inland of the present 
freshw

ater-saltw
ater diffusion zone, 

preferably in 
areas northeast and east of the U

nion B
each w

ell 
field w

here no data are currently available. These

w
ells 

w
ould 

provide 
additional 

data 
that 

w
ould 

better 
define 

the 
aquifer 

characteristics 
and, 

if 
co

n
tin

u
a
lly 

m
onitored, 

w
ould 

provide 
additional 

w
ater-level and w

ater-quality data.
T

o 
assist 

w
ith 

planning 
and 

m
anagem

ent, 
h
yd

ro
lo

g
ic com

puter m
odels should be developed 

to sim
ulate ground-w

ater flow
 and the m

ovem
ent of 

saltw
ater in the O

ld B
ridge aquifer.
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